In the heavy quark limit, there are three independent strong axial coupling constants in chiral Lagrangians for ground-state heavy hadrons: g in the meson sector, and g 1 , g 2 in the baryon sector. The coupling g 2 is extracted from recent CLEO measurements of Σ * c → Λ c π to be |g 2 | = 0.57±0.10, in agreement with the nonrelativistic quark model expectation but in 2σ deviation from the large-N c argument. The parameter g 1 cannot be determined directly from strong decays of heavy baryons. Nevertheless, some information of g 1 can be learned from the radiative decay Ξ ′ * 0 c → Ξ 0 c γ, which is prohibited at tree level by SU(3) symmetry but induced by chiral loops. A measurement of Γ(Ξ ′ * 0 c → Ξ 0 c γ) will yield two possible solutions for g 1 . Assuming the validity of the quark model relations among different coupling constants, the experimental value of g 2 implies that |g| = 0.70 ± 0.12 and |g 1 | = 0.93 ± 0.16 .
A most suitable framework for studying the low-energy dynamics of heavy hadrons is provided by the formalism in which heavy quark symmetry and chiral symmetry are synthesized [1, 2, 3] . In the limit of heavy quark symmetry, the heavy hadron chiral Lagrangian for strong interactions consists of three unknown strong coupling constants in the low-energy interactions between the Goldstone bosons and ground-state heavy hadrons: g in the meson sector, and g 1 , g 2 in the baryon sector. These three coupling constants are independent of the heavy quark species involved. In principle, the decays D * → Dπ, Σ * c → Σ c π and Σ c → Λ c π can be utilized to determine the parameters g, g 1 and g 2 , respectively. Unfortunately, none of the decay rates of above decays has been measured. In particular, the decay Σ * c → Σ c π (or Ω * c → Ω c π) is nowadays known to be kinematically prohibited since the mass difference between Σ * c and Σ c is only of order 65 MeV. This means that the coupling constant g 1 cannot be determined directly from the strong decays of heavy baryons. Nevertheless, as pointed out in [1] , the parameters g 1 and g 2 are related to g in the nonrelativistic quark model via
In this short Letter we will extract g 2 from the recent CLEO measurement of Σ * c → Λ c π decays. We then discuss its implications and the feasibility of measuring g 1 from the radiative decay Ξ
The most general chiral-invariant low-energy interactions of ground-state heavy hadrons with the Goldstone bosons are given by (we follow the notation of [1] )
with P Furthermore, there is only one independent coupling constant within the context of the nonrelativistic quark model [see Eq. (1)]. 3 In the presence of 1/m Q corrections, the heavy quark symmetry relations (3) are violated by the 1/m Q heavy quark chromomagnetic operator O 2 ∼Qσ · GQ. Nevertheless, the O 2 -induced 1/m Q corrections to the coupling constants still satisfy certain model-independent relations as elaborated in [6] . The theoretical estimate of the meson strong coupling constant g is rather diverse. Experimentally, the only constraint comes from the upper limit Γ(D * + ) < 131 keV set by ACCMOR Collaboration [7] , which leads to g < 0.74 . Theoretically, it is related in the nonrelativistic quark model to g ud A , the axial-vector coupling in the single quark transition u → d, which has the value of 0.75 if the same model is required to produce the correct value of g N A ≃ 1.25 [1] . Relativistic effects of quark motion and quark spins are expected to reduce the value of g. Using the relativistic light-front quark model [8] we find g ∼ 0.50 − 0.55 , which is consistent with [9] . It has also been estimated in the approach of the QCD sum rule with the result [10] : g ∼ 0.21 − 0.39 . Using g ud A = 0.75, the coupling constants
can be regarded as the benchmarked values of g i in the nonrelativistic quark model [1] . It should be stressed that, in spite of the experimental constraint g < 0.74 , quark model calculations of the branching ratios of strong and radiative decays of charmed mesons based on g = 0.75 are consistent with experiment [11] . In the large-N c approach, the baryon coupling constants are related to the nucleon axial coupling g N A via [12] 
The recent CLEO measurement of Σ * c → Λ c π ± decays allows us to determine the coupling g 2 directly. From the baryon matrices
and B * 6 similar to B 6 , and
we obtain
where u µ is a Rarita-Schwinger vector-spinor for a spin- 3 2 particle, q µ is the pion 4-momentum, and f π = 93 MeV. It is straightforward to show that
where p c is the c.m. momentum of the final-state particle. In heavy quark effective theory, the velocity of Λ c is taken to be the same as that of Σ * c or Σ c . However, we will not apply heavy quark symmetry to the phase space due to large 1/m Q corrections to p 3 c (m Σc = m Σ * c in heavy quark limit). If the realistic value of v Λc is employed, the decay rates will become
It is easy to check that the zero-recoil relation v · v ′ = 1 is a very good approximation for Σ * c → Λ c π decay. As a consequence, one can apply either Eq. (9) or (10) 
and
0.53 ± 0.11, Σ * 0
We see that the average experimental value
is in agreement with the quark model prediction |g 2 | = 0.61, but it deviates 2σ from the large-N c argument: 
Note that we have neglected the effect of Ξ c − Ξ ′ c mixing in calculations (for recent considerations, see [15, 17] ). Therefore, the predicted total decay rate of Ξ ′ * + c is very close to the current limit Γ(Ξ ′ * + c ) < 3.1 MeV [16] . The decay width of Σ c has not been measured. From Eqs. (9) and (14) we obtain
It is clear that the strong decay width of Σ c is smaller than that of Σ * c by a factor of ∼ 7, although they will become the same in the limit of heavy quark symmetry. This is ascribed to the fact that the c.m. momentum of the pion is around 88 MeV in the decay Σ c → Λ c π while it is two times bigger in Σ * c → Λ c π. Thus far we have neglected the electromagnetic contributions to the total decay width of heavy baryons. To check this, we note that the radiative decays are described by the amplitudes
A(B *
where k µ is the photon 4-momentum, ε µ is the polarization 4-vector, and the coupling constants η i can be calculated using the quark model [11] ; some of them are
where
Λ χ is a chiral-symmetry breaking scale of order 1 GeV, and a 1 , a 2 are coupling constants in the chiral Lagrangian for magnetic transitions of heavy baryons [11, 20] . It is clear that chiral-loop effects are nonanalytic in the forms of m 
the parameter β is related in the nonrelativistic quark model to the constituent quark mass, β = 1/M q [11] . A study of radiative decays of the D mesons has confirmed this expectation [11, 21] . Using Eqs. (14), (24) and (26), we can utilize the measured |η 3 (Ξ ′ * 0 c → Ξ 0 c )| to extract g 1 . By identifying (24) with the quark model prediction given by Eq. (19), we find two possible solutions: |g 1 | ≈ 1.05 and 0.31 . We see that one of the solutions for g 1 is in accord with the quark model value g 1 = 1. Of course, a priori there is no reason to expect that the two different approaches for radiative decays should agree with each other exactly since SU(3) violation is treated nonperturbatively in the quark model, while it is calculated in terms of a perturbative expansion in chiral effective Lagrangian theory. Nevertheless, the consistency between theory and model is very encouraging. It follows from (16) [19] .
In summary, the strong coupling constant g 2 is extracted from the CLEO measurement of Σ * c → Λ c π to be |g 2 | = 0.57 ± 0.10 . In heavy baryon chiral perturbation theory, the radiative decay Ξ type is considered in [19] , but it is not significant. Note that only one of the five chiral loop diagrams has been elaborated in [19] and contributions of order m q ln m q are not taken into account there.
quark model, we found that one of the solutions |g 1 | ≈ 1.05 is precisely what expected from the quark model. To conclude, the nonrelativistic quark model predictions for the strong coupling constants of ground-state heavy hadrons with Goldstone bosons: g = 0.75, g 1 = 1 and g 2 = −0.61, are consistent with all existing experiments.
